3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





0 Publication number: 



0 422 729 A1 



® 



0 Application number 90202655.8 
@ Dateof filing: 05.10.90 



EUROPEAN PATENT APPLICATION 

® Int. CI.5: H04N 5/445 



® Priority: 11.10.89 NL B902516 


NL-5656 AA Eindhoven(NL) 




Inventor: Schmltz, Herman Jan Rainier 


@ Date of publication of application: 


c/o INT. OCTROOIBUREAU B.V., Prof. 


17.04.91 Bulletin 91/16 


Holstlaan 6 


0 Designated Contracting States: 


NL-5656 AA Eindhoven(NL) 


Inventor: Doornhein, Laurens 


DE ES PR GB IT SE 


c/o INT OCTROOIBUREAU B.Y., Prof. 




Holstlaan 6 


© Applicant: N.V. Philips' Gloeilampenfabrieken 


NL-5656 AA Eindhoven(NL) 


Groenewoudseweg 1 




NL-5621 BA Eindhoven(NL) 


@ Representative: van Gils, Cornelis Johannes 




@ Inventor: Van Den Hombergh, Petrus Joseph 


Maria et al 


Franciscus J. 


INTERNATIONAAL OCTROOIBUREAU B.V. 


c/o INT. OCTROOIBUREAU B.V., Prof. 


Prof. Holstlaan 6 


Holstlaan 6 > 


NL-5656 AA Elndhoven(NL) 



CM 

(M 



Q. 

LU 



0 Receiver for television signals. 

@ In a television receiver which comprises a video 
memory for noise reduction, large-area flicker reduc- 
tion, still pictures and the like, an additional picture is 
generated by also storing its pixels in the video 
memory. The pixels of the additional picture are 
generated once by a pixel generator protected from 
being overwritten by the video signal applied at a 



field frequency of 50 Hz by also storing a blanking 
bit for each pixel, preventing said pixel from being 
overwritten by the video signal. The additional pic- 
ture may be, for example, a teletext page or an 
operating menu. 
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RECEIVER FOR TELEVISION SIGNALS. 



1. FIELD OF THE INVENTION. 

The invention relates to a receiver for television 
signals. Such a receiver may be, inter alia, a televi- 
sion receiver or monitor, a video recorder, or a 
compact disc video player. The invention particu- 
larly relates to a receiver for television signals, 
provided with a video memory of, for example, a 
field or picture memory for functions such as noise 
reduction, large-area flicker reduction or still pic- 
ture, and further provided with an additional picture 
signal source for displaying, for example, teletext 
pages or On Screen Display information. 



simultaneously applied to said selector, as well as 
the value of the blanldng signal required for selec- 
tion. In this respect it should be noted that the 
received . video signal has a field frequency of 50 

5 Hz, while -the information for a teletext page to be 
displayed is obtained only once or sporadically. 
The teletext decoder in the known television re- 
ceiver is therefore provided with means, such as a 
teletext display memory and a fast character gen- 

w erator, for generating the pixel signal and the cor- 
responding blanking signal also at a field frequency 
of 50 Hz. These means raise the costprice of such 
a television receiver. 



75 



2. DESCRIPTION OF THE PRIOR ART, 

A television receiver of the type described in 
the opening paragraph is known from United States 
Patent 4,568.964. The additional picture signal 
source in this known receiver is constituted by a 
teletext decoder. This decoder generates a pixel 
signal which comprises the pixels of a teletext 
page to be displayed, as well as a predetermined 
value of a blanking signal for each pixel. The video 
memory is constituted by a picture memory and 
comprises a matrix of memory elements in which 
samples of a picture signal to be displayed are 
stored in a predetermined manner. More particu- 
larly, a sample of the received video signal or a 
pixel of the teletext decoder is stored per memory 
element in the picture memory of the known re- 
ceiver, dependent on the value of the blanking 
signal. To this end both the received video signal 
and the pixel signal of the teletext decoder are 
applied to a selector, in which selection is effected 
by means of the blanking signal. The signal thus 
selected is stored at the field frequency of the 
received video signal, for example, 50 Hz. In this 
known receiver the stored samples of the picture 
signal are subsequently read from the memory at 
the double field frequency, i.e. 100 Hz, and applied 
to a display screen. In the known receiver the usual 
large-area flicker is considerably reduced in this 
manner. 

When the stored picture signal is displayed, 
the blanking signal blanks the video signal during 
the presence of a pixel of the teletext page. To this 
end the corresponding value of the blanking signal 
is also stored for each memory element in the 
picture memory, for example, by means of one 
extra bit per memory element 

In the known television receiver it is important 
that for each memory element both a video signal 



3. SUMMARY OF THE INVENTION. 



One of the objects of the invention is to provide 
a receiver, for television signals, provided with an 

20 additional picture signal source and a video mem- 
ory, in which said means for generating the pixels 
of the additional picture signal source at a pre- 
determined field frequency are superfluous. 

According to the invention the receiver is there- 

25 fore characterized in that it is adapted to prevent at 
least a predetermined portion of a video signal 
sample from being stored in a memory element in 
response to a value of the blanking signal stored 
for said memory element. It is thereby achieved 

30 that the pixels to be displayed need to be gen- 
erated and stored by the additional picture signal 
source only once and at a low speed. Thereafter, 
whereafter unwanted overwriting of the stored pix- 
els by further applied video signal samples is ob- 

35 structed. It is to be noted that it is known per se 
from United States Patent 4,628,479 to protect in- 
dividual locations of a memory from being overwrit- 
ten. However, this is a memory in which^ character 
. codes are stored in a non-repetitive v/ay by only 

40 one source in the form of a microprocessor. 

Said prevention of storing video signal samples 
in the video memory is realised effectively in an 
embodiment of the receiver which is characterized 
in that for storage in a memory element of the 

45 video memory, it is adapted to select either said 
portion of the video signal sample or the additional 
. pixel already stored in said memory element, the 
selection being effected in response to said value 
of the stored blanking signal. 

50 Another embodiment of the receiver is char- 
acterized in that it is further provided with means 
for generating a write signal for each video signal 
sample, and in that the video memory has a write 
input for receiving said write signal, which write 
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the stored blanking signal, it is also achieved there- 
by that unwanted ovenA^riting of a stored pixel does 
not happen. 

A further embodiment of the receiver according 
to the invention is characterized in that a first 
memory comprises the memory elements for stor- 
ing video signal samples or additional pixels and in 
that a second memory is provided which com- 
prises elements for storing the values of the blan- 
king signal, an element of the second memory 
corresponding to a field of at least two memory 
elements of the first memory. This leads, Inter alia, 
to an economy in the memory capacity required for 
storing the blanking signal. 

A further embodiment of the receiver according 
to the invention is characterized in that it is pro- 
vided with means for generating an erase signal 
and in that it is further adapted to refrain from 
preventing the storage of said portion of the video 
signal sample and to erase the stored blanking 
signal in response to the' erase signal. While such 
an erase signal is being supplied during, for exam- 
ple, a field period of 20 msec, all applied video 
signal samples are stored in the video memory and 
the previously stored blanking signal is simulta- 
neously erased. As a result the pixels of a stored 
teletext page are removed from the video memory 
in a fast and efficient way. Without these measures 
the additional picture signal source would have to 
address all the relevant memory elements in the 
video memory individually in order to erase the 
stored blanking signal. This is a time-consuming 
activity in a television receiver having a video 
memory of, for example, 720''280 memory ele- 
ments. 

A television receiver according to the invention 
will be particularly appreciated if it is considered 
that unlike a memory which is conventional for 
teletext display, the video memory which is already 
present in the receiver has a capacity of, for exam- 
ple, 720*280 memory elements, each of which is 
individually addressable and comprises 12 bits. 
This provides the particular advantage that the tele- 
vision receiver is not only suitable for displaying a 
teletext page but also for displaying, for example, 
an operating menu having a high resolution and 
4096 color gradations. The additional picture signal 
source itself need not comprise a display memory . 
for this purpose. 

4. DESCRIPTION OF THE HGURES. 

Rg. 1 shows the general, structure of a first 
embodiment of a television receiver according to 
the invention. 

Fig. 2 shows an embodiment of a field memory 
shown in Rg. 1. 



Rg. 3 shows the general structure of a second 
embodiment of the section of the television re- 
ceiver of Rg. 1 relevant to the invention. 
Rg. 4 shows an embodiment of a field memory 
5 shown in Fig. 3. 

5. DESCRIPTION OF EMBODIMENTS . 

Rg. i shows diagrammatically an embodiment 

10 of a television receiver according to the invention. 
The transmitter signals received at an antenna 1 
are applied to a conventional tuning and detection 
circuit 2. The composite video signal CVBS ob- 
tained therefrom is applied, inter alia, to a digitising 

75 circuit 3, This circuit comprises a demodulator 31 
for converting the composite video signal into a 
luminance signal Y and two color difference signals 
U and V. The luminance signal Y is subsequently 
sampled at a so-called sample frequency fs of, for 

20 . example. 13.5 MHz,. and quantised in eight bits in 
an A/D converter 34. Identically, but at a quarter of 
the sample frequency fs. 8-bit samples of the color 
difference signals U and V are obtained from A/D 
converters 32 and 33. respectively. The samples of 

25 these signals U and V are applied to parallel-series 
converters 35 and 36, respectively, for converting 
the 8-bit samples at a frequency fs/4 into four 
successive 2-bit parts at a frequency fs. Thus, 1 2- 
bit samples YUV at a frequency of 13.5 MHz are 

30 available at the output of the digitising circuit 3. 
The composite video "signal CVBS is digitised in 
this way only during an active picture line period of 
approximately 53 uisec. At said sample frequency 
of 13.5 MHz, 720 samples YUV are generated for 

35 each picture line. A video field comprises 280 of 
these picture lines with video information. 

In this embodiment of the television receiver 
the obtained samples YUV are applied to a first 
input- of a noise reduction circuit 4, a second input 

40 . of which receives corresponding samples YUV(n-1) 
of the prev/ious video picture which has already 
been displayed. The value of samples YUV(n) for 
the next video picture n to be displayed is com- 
puted in the noise reduction circuit 4 from the 

45 received samples YUV and the conresponding sam- 
ples YUV(n-1 ) displayed in the previous video pic- 
ture n-1. The relevant computation is irrelevant for 
a good understanding of the invention and will not 
be further described. The obtained samples YUV(n) 

50 are subsequentiy applied to a first input of a selec- 
tor 5 and to a field memory 6 via this selector. In 
tills respect it is tentatively assumed that selector 5 
is in the position shown in response to a selection 
signal having a logic value "0" applied to an input 

55 SL 

In the embodiment of the television receiver 
shown in Rg. 1 field memory 6 is a so-called "dual 
port video RAM". Such a memory is shown dia- 
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grammatically in Hg. 2 for 1-bit wide data. It com- 
prises a random access memory section 61, gen- 
erally known as DRAM, which comprises 280 rows 
and 720 columns. This DRAM has the conventional 
connections such as an address input AD, inputs 
RAS and CAS for identifying an applied address as 
a row or column address, a write input WE and a 
combined data input and output D/Q. Moreover, an 
addressed row is coupled by means of a bus 62 to 
a 720-bit shift register 63 which can parallel be 
loaded or read and which is further provided with a 
serial input SI. a serial output SO, and a clock input 
CK. The memory also comprises a control circuit 
64 having a mode input S/R for selecting a serial or 
random access mode. In the random access mode 
the memory is used in known manner as a DRAM. 
In that case a row and a column address are 
successively applied to the address input AD in a 
so-called random memory cycle and, dependent 
on the write input WE, a bit is read or written via 
connection D/Q. In the serial access mode a row 
and a column address are applied to address input 
AD in a so-called serial memory cycle. If the write 
input WE is not active, the entire addressed row is 
transferred to shift register 63 in this mode. The 
720 bits which are then available in the shift regis- 
ter are subsequently applied successively to the 
output SO by means of a clock signal applied to 
clock input CK, starting from the addressed column 
address. If the write input WE is active, the 720 
bits applied to the shift register 63 via input SI are 
transferred in a corresponding way to the ad- 
dressed row of the memory section 61. 

In the field memory of the television receiver 
shown in Rg. 1 thirteen of these memories are 
arranged in parallel for storing the said 12-bit sam- 
ples YUV(n) and a 13th bit which will further be 
referred to as blanking bit. The blanWng bit has the 
value of the selection signal applied to the input SL 
of selector 5. It will be tentatively assumed that it 
has the logic value "0", but it will hereinafter be 
apparent when this is not the case. For storing the 
720 samples YUV(n) of a picture line in the field 
memory, and for displaying the 720 samples YUV- 
(n-1), a picture line counter 7 applies the cor- 
responding picture line number via an address 
selector 8 to the address input AD of the field 
memory upon the start of the relevant picture line 
during a serial memory cycle intended for this 
purpose. As a result the contents of the addressed 
memory row are transferred to the shift register 63 
(see Fig. 2). Whenever a clock pulse occurs at the 
clock input CK, a sample YUV(n-l) becomes avail- 
able at the serial data output SO of the field mem- 
ory B. Simultaneously, a new sample YUV(n) is 
stored in the shift register 63. At the end of the 
picture line the contents of the shift register 63, 
which now comprise 720 new samples YUV(n), are 



transferred to the addressed memory rov/ and 
stored in this row in a serial memory cycle for the 
same picture line number. It is to be noted that for 
these operations address selector 8 is in the posi- 

5 tion shown during said two serial memory cycli 
only. During the rest of a picture line the address 
selector 8 is in the position not shown for address- 
ing, to be further described, by another source. To 
this end, the address selector 8 is controlled, for 

70 example, by a line synchronising signal LS. The 
line synchronising signal LS is also applied to the 
mode input S/R for selecting the access mode. 

The 12-bit samples YUV(n-l) obtained at the 
serial memory output SO are applied to a video 

75 converter 9 for generating the three conventional 
red, green and blue (RGB) signals for display on a 
display screen 11. To this end, video converter 9 
comprises two series-parallel converters 91 and 92 
for converting four successive 2-bit parts at a fre- 

20 quency fs into one full 8-bit U or V sample, respec- 
tively, at a frequency fs/4, two D/A converters 93 
and 94 for obtaining analog color difference signals 
u' and v', and a D/A converter 95 for obtaining an 
analog luminance signal Y. Said series-parallel 

25 converters 91-92 and D/A converters 93-95 have 
the complementary function of the previously men- 
. tioned parallel-series converters 35-36 and NO 
converters 32-34. Furthermore, video converter 9 
comprises a dematrix circuit 96 for converting the 

30 luminance signal Y and color difference signals u' 
and y' into the RGB signals which can be dis- 
played. These RGB signals are applied via a blan- 
king circuit 10 to the display screen 11 for display- 
ing the video picture in which the noise is now 

35 reduced. 

In this embodiment the received composite 
video signal CVBS from tuning and detection cir- 
cuit 2 is also applied to a teletext acquisition circuit 
12. This circuit is adapted in known manner to 

40 receive and store the picture information for a 
teletext picture to be displayed. This teletext pic- 
ture infonmation generally comprises a correspond- 
ing 8-b?t code for each character to be displayed. 
The television receiver is also provided with an 

45 operating circuit 13. This circuit is adapted to re- 
ceive operating instructions which are generated by 
the user , by means of a (remote) control unit 14 
and to control, in response to these operating 
instructions, station tuning, picture brightness, 

50 sound volume and tiie like. In Rg. 1 this is denoted 
by the appropriate symbols. Particularly, operating 
circuit 13 is adapted to generate the picture in- 
formation for so-called On Screen Display pictures. 
Such pictures may hot only be simple texts/ like 

55 channel numbers, station names and the like, but 
also operating menus composed of graphic im- 
ages. For example, in operating circuit 13 the pic- 
ture information for an operating menu may com- 
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prise, for example, the following picture description; 

- draw a circle with a centre (360, 140) and a 
radius 1 5 in color 4080; 

- fill the circle with color 240; 

- draw the letters "T" and "V" in color 4095 from 
position (348, 145). 

This picture description defines a round green but- 
ton encircled by a yellow line and having a white 
inscription "TV" in the centre of the display screen. 

The teletext picture information and the operat- 
ing picture information are applied for display to a 
pixel generator 15. This generator is preferably in 
the form of a microprocessor and is adapted to 
determine for each pixel to be displayed the dis- 
play screen position of this pixel, as well as a color 
code in, for example, 4 bits of red, 4 bits of green 
and 4 bits of blue. Such a pixel generator is known 
from Rgs. 3 and 4 of "Comparative terminal re- 
alizations with alpha-geometric coding" published 
in IEEE Transactions on Consumer Electronics, 
Vol. CE-26, August 1980, pages 605-617. In frie 
embodiment shown in Rg. 1 of the television re- 
ceiver use can be made of, for example, a Graph- 
ics System Processor TMS 34010 of Texas Instru- 
ments. The pixels of a teletext or operating picture 
to be displayed are generated once and relatively 
slowly by the pixel generator 15, for example, not 
faster than 1 pixel per usee. Moreover, the se- 
quence of the pixels in terms of their position on 
the display screen is arbitrary. 

The 12-bit color codes generated by pixel gen- 
erator 15 and further referred to as RGB pixels, are 
applied via a bidirectional data bus to the random 
access data input and output D/Q of the field 
memory 6. Moreover, the pixel generator generates 
the previously mentioned blanking bit as the 13th 
bit. This blanking bit indicates by means of a bgic 
value "1" that the corresponding 12-bit code js an 
RGB pixel to be distinguished from the previously 
mentioned 12-bit YUV samples. While an RGB 
pixel is being applied to the field memory 6, the 
pixel generator generates a memory address cor- 
responding to the desired position on the display 
screen 1 1 , and applies it via address selector 8 to 
the address input AD of the field memory 8, As 
already stated, the address selector 8 Is substan- 
tially always in the position (not shown) Intended 
for this purpose. During a random memory cycle 
the RGB pixel and the corresponding blanking bit 
are stored in the addressed memory location. It is 
to be noted that the previously mentioned process 
of serial writing and serial reading of the shift 
register 63 is not disturbed. 

Thus, both YUV samples corresponding to the 
video picture to be displayed and RGB pixels cor- 
responding to the teletext or operating picture also 
to be displayed are stored in the field memory, 
while for each memory element of the memory the 



type of the stored information is indicated by the 
blanking bit. Consequently, the signal from the 
serial memory output SO comprises successive 
memory elements which represent either samples 

5 YUV(n-l) or pixels RGB(n-l), as well as blanking 
bits FBL corresponding thereto- 

The memory elements are not only applied to 
the video converter 9 but also to three D/A convert- 
ers 16-18 each of which receives four bits of the 

JO memory element. If these D/A converters receive 
an RGB pixel, the conventional RGB signals are 
available at their outputs for displaying this pixel in 
a color envisaged by the pixel generator. Similarly 
as the RGB signals from video converter 9, these 

75 RGB signals are applied to display screen 11 via 
blanking circuit 10. Furthermore, the blanking bit 
FBL con-esponding to each memory element is 
applied to blanking circuit 10, which bit blanks the 
video picture obtained from YUV samples if an 

20 RGB pixel is available, and blanks the teletext or 
operating picture if a YUV sample is available. As a 
result it does not matter that YUV samples are also 
applied to the D/A converters 16-18, and that RGB 
. pixels are also applied to the video converter 9. 

25 The successive blanking bits FBL obtained 
from the field memory are also applied to a first 
input of an AND gate 19. It will be tentatively 
assumed that a logic value "1" is constantly ap- 
plied to the second input of this AND gate. During 

30 serial reading of memory elements from field mem- 
ory 6, the corresponding blanking bits FBL are 
applied via the AND gate 19 to the input SL of 
selector 5 and to the 13th bit input of the serial 
memory input SI of field memory 6. Consequently, 

35 each blanking bit read from the field memory is 
stored again and in an unchanged form. A blanking 
bit with the logic value "1 " once generated by pixel 
generator 15 is thus preserved. The other 12 bits 
■applied to memory input SI originate from the 

40 selector 5. If the blanking bit has the logic value 
"0", this selector 5 selects a sample YUV(n) from 
noise reduction circuit 4 for the purpose of storage, 
as has been described hereinbefore. However, if 
the blanking bit has the logic value "1 selector 5 

45 selects a pixel RGB{n-1) applied to a second input 
thereof from memory output SO in order to store 
this pixel again. This is the case when the memory 
' element comprises an RGB pixel generated by the 
pixel generator. In this way the pixels of a teletext 

50 or operating picture stored once are protected from 
being overwritten by YUV samples. 

A teletext or operating picture thus displayed 
simultaneously with a video picture can be erased, 
i.e. replaced bythe video picture, in response to an 

55 erasing instruction. This erasing instruction is gen- 
erally applied to the pixel generator 15 by the 
teletext acquisition circuit 12 (for example, upon 
reception of a new teletext page) or by the operat- 
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ing circuit 13 (for example, in response to an 
operating instruction obtained from the remote con- 
trol unit 14). This generator addresses the pixels to 
be erased in the field memory 6 and stores the 
logic value "0" as 13th bit. If the corresponding 
memory element is subsequently again witten via 
the serial input 51, selector 5 no longer selects the 
pixel RGB(n-1) which is already stored, but a sam- 
ple YUV(n) from noise reduction circuit 4 since the 
blanking bit value has now been modified. How- 
ever, it is not efficient to erase relatively large 
operating pictures or even display screen-filling 
teletext pages in this way, because the individual 
addressing of a large number of pixels by the 
relatively slow pixel generator 15 is time-consum- 
ing. 

An efficient way of erasing a full teletext or 
operating picture is provided by means of an erase 
signal ER which is applied by the pixel generator 
15 to the second input of the AND gate 19 via an 
inverter 20. For the normal operating condition hith- 
erto considered, this erase signal ER has a con- 
stant logic value "0".. However, in response to an 
erasing instruction the erase signal becomes active 
with the logic value "1 " during at least one video 
field period of 20 msec. As a result, AND gate 19 
applies the logic value "0" to the 13th bit input of 
the serial input SI of field memory 6, so that all 
blanking bits in the field memory 6 obtain the logic 
value "0" and are thus erased. Moreover, AND 
gate 19 applies the logic value "0" to the selection 
input SL of selector 5, which thus simultaneously 
applies a sample YUV(n) to field memory 6 for 
each memory element. 

The erase signal ER can be generated in fur- 
ther known manner. For example, the pixel gener- 
ator 15, which is implemented as a microprocessor, 
may be adapted by means of conventional pro- 
gram steps to generate a pulse of 20 msec at an 
output in response to the reception of the erasing 
instruction from television acquisition circuit 12 or 
operating circuit 13. It is to be noted that it is also 
possible to generate the erase signal ER during a 
selected portion of a video field period, for exam- 
ple, a portion corresponding to a rectangular box 
on the display screen. 

Another embodiment of the television receiver 
section which is relevant to the invention is shown 
in Rg. 3. The noise reduction circuit 4, field mem- 
ory 6, address selector 8 and pixel generator 15 
shown in this Rgure correspond to the circuits in 
Rg. 1 having the same reference numerals. In Rg. 
3 field memory 6 comprises conventional random 
access memories (RAMs). In this case the 13-bit 
wide data input D and output Q are shown sepa- 
rately. In practice they may be combined to one 
bidirectional data bus. 

Now*, 720 individual memory cvcll are reauired 



for storing 720 successive samples YUV(n) from 
noise reduction circuit 4 in the field memory 6 
during the active picture line period. This is in 
contrast to Rg. 1 in which only two memory cycli 
5 were necessary for this purpose. During each 
memory cycle a memory control circuit 21 applies 
a predetermined value of a selection signal S to a 
data selector 22 and to the address selector 8, 
which in response thereto are in the positions 

70 shown. The field memory is now addressed by 
memory control circuit 21 via address selector 8 
and receives a sample YUV(n) from noise reduction 
circuit 4 via a first input of data selector 22, while a 
logic "0" is applied as the 13th bit. In Rg. 3 each 

75 one of the 720 memory cycli for storing YUV 
samples is a so-called "read-modify-write" cycle 
comprising two time intervals. In the first time inter- 
val the addressed memory element is read for 
display and for its supply to the noise reduction 

20 circuit 4. Moreover, the blanking . bit FBL corre- 
sponding to the memory element obtained is ap- 
plied to a first input of an AND gate 24 after 
inversion by an inverter 23. In the second time 
interval memory control circuit 21 generates a first 

25 write signal W1 with logic value "1" and applies it 
to a second input of this AND gate 24. If the 
blanking bit FBL now has the logic value "0" which 
as previously stated means that the memory ele- 
ment which has been read comprises a YUV sam- 

30 pie, the output of AND gate 24 acquires a logic 
value "1 " in response thereto. This output is con- 
nected to a first input of an. OR gate 25 whose 
output signal is applied to a write input WE of the 
field memory 6. The addressed memory element 

35 thereby acquires a new value YUV(n) from the 
noise reduction circuit, while a logic "0" is stored 
as 13th bit. However, if the blanking bit FBL has 
the logic value "1 **, which means that the memory 
element comprises an RGB pixel, a logic "0" is 

40 applied to the first input of AND gate 24 via inverter 
23, The write signal W1 applied to the . second 
input of AND gate 24 is now suppressed for the 
addressed memory element so that there is no 
storage of a YUV sample and the RGB pixel, which 

45 has already been stored, is preserved. . 

If memory control circuit 21 does not apply the 
value of selection signal S for storing YUV samples 
to data selector 22 and address selector 8, these 
two selectors are in the other positions. In these 

50 positions, which are not shown, the field memory 6 
is connected to the pixel generator 15 for storing 
RGB pixels and blanking bits corresponding there- 
to. Write input WE of the field memory 6 is ac- 
tivated in this case by a second write signal ' W2 

55 which is generated by the pixel generator and 
applied by this generator to the memory via a 
second input of OR gate 25. 

Furthermore, the television receiver shown in 
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Fig. 3 is adapted to generate the erase signal ER. 
For erasing a teletext or operating picture, this 
erase signal with the logic value "1" is applied to a 
first input of an AND gate 26 which receives the 
write signal W1 at a second input. The output of 
this AND gate 26 is connected to a third input of an 
OR gate 25, so that the write input WE of the field 
mennory is activated for each applied sample YUV- 
(n) and the corresponding 13th bit with logic value 
"0", independent of the value of the blanking bit 
FBI received via AND gate 24. 

In the television receiver shown in Rg. 3 the 
access to field mennory 6 by pixel generator 15 is 
limited to the portion of a television field period in 
which no YUV samples are generated. To this end, 
the selection signal S corresponds, for example, to 
the horizontal and vertical flyback period of the 
video signal. In that case, only a small portion of 
the field period is available for storing RGB pixels. 
As a result, the rate at which a teletext or operating 
picture is generated by the pixel generator 15 is 
considerably slowed down. However, it is possible 
to alternate, within the active picture line period, 
one or more read-modify-write cydi for storing 
YUV samples with a memory cycle for storing RGB 
pixels. The selection signal S is applied to pixel 
generator 15 so as to inform it of the position taken 
up by data selector 22 and address selector 8. 

For the sake of completeness it is to be noted 
that It is useful in the shown, embodiments of the 
television receiver according to the invention to 
compose teletext and operating pictures in fields of 
four successive RGB pixels. In fact, if this is not 
the case, and if, for example, one RGB pixel and 
three YUV samples are stored in four successive 
memory elements of the field memory 6, the video 
converter 9 generates one full 8-bit U sample and 
one full 8-bit V sample for these four memory 
elements in the manner described hereinbefore. 
The corresponding values of the color difference 
signals U and v' from D/A converters 93 and 94 
(see Rg. 1) are, however, dependent on the stored 
RGB pixel and they are no longer related to the 
video signal to be displayed originally. Thus., color 
errors in the video picture are produced at the 
edges of an individual RGB pixel. This is prevented 
by storing four RGB pixels. In this connection it is 
also useful to store not more than one blanking bit 
for four successive memory elements in the field 
memory 6, A possible embodiment of the field 
memory 6 shown in Fig. 3, with which this is 
achieved, is shown in Rg. 4. In this Rg. 4 the field 
memory 6 is split up into a first 12-bit wide mem- 
ory 65 for storing YUV samples or' RGB pixels, a 
separate second memory 66 for storing blanking 
bits and an address converter 67. Memory 65 is 
split up into 280 rows and 720 columns in the 
manner described hereinbefore. Memory 66 is split 



up into 280 rows and only 180 columns. The ad- 
dress converter 67 is adapted to perform such a 
I conversion of the applied address AD that four 
consecutive columns in memory 65 correspond to 
5 one column in memory 66, for example, by ignor- 
ing the two least signrficant bits of the applied 
address. This also leads to a considerable econo- 
my in the memory required for storing blanking 
bits. 

w The occurrence of the afore-mentioned color 
errors in the video picture can also be prevented 
by always storing the 2-bit U parts and 2-bit V 
parts of a sample YUV(n) (see Fig. 1) in all mem- 
ory elements of the field memory 6, independent of 

75 the corresponding blanking bit. The other 8 bits of 
the memory element then either comprise the 8-bit 
Y sample or the RGB pixel. The color difference 
, signals U and V are now no longer disturbed. An 
RGB pixel now comprises 8 bits so that the num- 

20 ber of color gradations in a teletext or operating 
picture is limited to 256. . . 

Rnally it is to be noted that the pixel generator 
15 in the television receiver according to the inven- 
. tion may alternatively be adapted to -generate a 

25 teletext or operating picture comprising YUV sam- 
ples instead of RGB pixels. In that case the three 
D/A converters 16-18 and blanking circuit 10 are 
omitted in Rg. 1. A teletext or operating picture 
obtained in this way has considerably less defini- 

30 tion due to the smaller bandwidth of the color 
difference signals. The television receiver may al- 
ternatively be adapted to store the video signal in 
the form of RGB values, which will then often 
comprise* 24 bits. However, the blanking signal 

35 remains necessary for identifying memory ele- 
ments corresponding to the video picture and 
memory elements corresponding to the teletext or 
operating picture. 

40 

Claims 

1. A receiver for television, signals, comprising: 
means for generating successive video signal sam- 

45 pies at a predetermined field frequency; an addi- 
tional picture signal source for generating individual 
additional pixels and a blanking signal; a memory 
composed of addressable memory elements: 
means for storing a video signal sample or an 

50 additional pixel in each memory element, as well 
as a value of the blanking signal, characterized in 
that the receiver is adapted to prevent at least a 
predetermined portion of a video signal sample 
from being stored in a memory element in re- 

55 sponse to a value of the blanking signal stored for 
said memory element 

2. A receiver as claimed in Claim 1, characterized 
in that for storage in a memory element of the 
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video memory, it is adapted to select either said 
portion of the video signal sample or the additional 
pixel already stored in the memory element the 
selection being effected In response to said value 
of the stored blanking signal. s 

3. A receiver as claimed in Claim 1, characterized 
in that it is further provided with means for generat- 
ing a write signal for each video signal sample, and 
in that the video memory has a write Input for 
receiving said write signal, which write signal is io 
suppressed in response to said value of the stored 
blanking signal. 

4. A receiver as claimed in Claim 1, 2 or 3, char- 
acterized in that a first memory comprises the 
memory elements for storing video signal samples 75 
or additional pixels and in that a second memory is 
provided which comprises elements for storing the 
values of the blanking signal, an element of the 
second memory corresponding to a field of at least 

two memory elements of the first memory. 20 

5. A receiver as claimed in Claim 1. 2, 3 or 4. 
characterized in that it is provided with means for 
generating an erase signal and in that it is further 
adapted to refrain from preventing the storage of 

said portion of the video signal sample and to 25 
erase the stored blanking signal in response to the 
erase signal. 
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